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revisions before the final version is approved and published.

The SAB is soliciting comments on the advice contained herein at a public teleconference call to be
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NOTICE

This report has been written as part of the activities of the Science Advisory Board, a public
advisory group providing extramural scientific information and advice to the Administrator and other
officials of the Environmental Protection Agency.  The Board is structured to provide balanced, expert
assessment of scientific matters related to problems facing the Agency.  This report has not been
reviewed for approval by the Agency and, hence, the contents of this report do not necessarily
represent the views and policies of the Environmental Protection Agency, nor of other agencies in the
Executive Branch of the Federal government, nor does mention of trade names or commercial products
constitute a recommendation for use.

Distribution and Availability: This Science Advisory Board report is provided to the EPA
Administrator, senior Agency management, appropriate program staff, interested members of the
public, and is posted on the SAB website (www.epa.gov/sab).  Information on its availability is also
provided in the SAB’s monthly newsletter (Happenings at the Science Advisory Board).  Additional
copies and further information are available from the SAB Staff.
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1

1.  EXECUTIVE SUMMARY1

2

3

Properly conducted, stakeholder processes can be valuable in supporting high-quality4

science-based environmental decisions. They are most useful when they are employed to define or5

frame a problem; to obtain feedback in order to better inform decision makers about proposed6

alternative courses of action; or to develop and elaborate a range of options and/or criteria for good7

decision making which a decision maker might employ.8

9

To be effective, science-based environmental stakeholder processes require substantial financial10

resources and high quality staff who are available to provide ongoing support to participants on an11

iterative basis.  Thus, at least in the short run, good science-based stakeholder processes are typically12

more expensive than conventional environmental decision processes.  They are not a low-cost13

alternative to conventional processes.  Participants in successful stakeholder decision processes must14

share a commitment to explore the implications of all relevant science, and a willingness to re-frame the15

problems they address when scientific evidence leads in unanticipated directions.  16

17

There are many problems for which stakeholder processes are not appropriate.  Pressures to18

inappropriately expand the use of these methods should be resisted since overuse and misuse hold the19

potential to yield decisions that are not well founded in relevant science.  Over use could give the20

technique a bad name and undermine its use in those settings in which it can be very valuable. 21

Processes which are used to actually make decisions, rather than to inform decisions, can be especially22

problematic and require particular attention.  In addition to using processes that involve affected parties,23

the EPA should explore the development and use of processes that draw upon randomly selected (i.e.,24

jury-like) groups of members of the general public as a vehicle to obtain advice on environmental25

decision making in the public interest.26

27

The report makes seven specific findings and then recommends that the Administrator would be28

well advised to take the following two actions:29
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a)  Develop brief guidance to the Agency on the appropriate use of stakeholder processes1

improving the science base for stakeholder processes. When a unit within EPA2

proposes to use stakeholder processes, it should be asked to: 1) justify the decision in a3

fashion that addresses the seven findings of this report together with any other concerns4

the Agency considers appropriate, 2) base the proposed methods on a careful reading5

of available literature, 3) propose a specific strategy for evaluation, both during and6

after the completion of the process.7

8

 b)  Direct the Office of Research and Development, in collaboration with the Program in9

Decision, Risk and Management Science at the National Science Foundation, to10

undertake an extramural program of experimental and field (case) studies designed to11

develop improved methods and tools for the use and evaluation of science-based12

environmental stakeholder processes.13
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2.  INTRODUCTION1

2

3

2.1  Introduction4

5

In November of 1997 the Executive Committee of the EPA Science Advisory Board held a6

planning retreat in Washington, D.C.  At that retreat the board decided to expand the set of self-7

initiated studies it undertakes in order to provide more strategic advice to the agency.  As a result,8

standing committees of the SAB were encouraged to begin to identify and address issues that needed9

their special attention beyond their usual work of reviewing major agency reports.  In addition, the10

Executive Committee of the SAB identified a number of such issues.  The use of science in stakeholder11

processes quickly emerged as a topic warranting early attention.1  In October of 1999, the Executive12

Committee sent a Commentary on this subject to the Administrator2, in which we noted that:13

14

a) The SAB "enthusiastically support[s] the Agency's efforts to develop and promote new,15

more flexible, adaptive approaches to environmental regulations."16

b) Involving representatives of specific interested or affected parties in environmental17

decision making is clearly important;18

c) The agency has a responsibility to represent the broad public interest;19

d) It is in the broad public interest to base environmental decisions on a "full and careful20

consideration of all available science."21

e) In "newer decision environments, which involve a greater focus on consultation and22

negotiation among directly involved stakeholders" there is a risk that this broad public23

interest could be frustrated and full consideration of all available science may receive24

too little attention in the interest of accommodation.25

26

Having stated both its support and this concern, the SAB went on to explain that it would run a27

series of workshops with the objective of better understanding the way in which scientific and technical28

knowledge is being developed and used in stakeholder processes, and to identify strategies which might29
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allow such knowledge to be better developed and used in such processes in the future.1

2

In the subsequent 14 months, in conjunction with their regular meetings, the SAB Executive3

Committee held four half-day workshops on this topic.  Appendix 2 summarizes the agendas and4

speakers.  At the first of these workshops, a group of Senior Agency staff was invited to offer5

suggestions and advice on the questions that should be addressed and on how we should proceed. 6

7

We have been greatly facilitated in our work by the fact that several groups have recently8

conducted extensive summary analyses of stakeholder processes which have included an examination9

of how scientific knowledge has been summarized and used.  Thus, in each of the three workshops that10

followed, we were able to adopt the following format:11

a) A briefing on a summary analyses which had reviewed and assessed a large number of12

stakeholder processes.13

b) A series of "reports from the field" from a variety of people who had been participants14

in, or close observers of, specific stakeholder processes.15

16

The presentations inevitably sparked extensive discussion which allowed Executive Committee17

members to explore a wide range of relevant questions.18

19

2.2  Environmental Decision Making20

21

Before we turn to a summary of our findings, we provide some context with a few observations22

on the nature of environmental decision making.  Good environmental decision making is a complex23

process which requires both a careful review and assessment of relevant science and a thoughtful24

application of social values.25

26

When the US EPA was created in 1970, environmental problems were pretty obvious. 27

Anyone who traveled around the country could see them, smell them and taste them.  The things that28

needed to be done were also pretty obvious: set standards to reduce emissions and then push hard to29
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get them enforced.  Over the years, the nature of environmental problems in the US has evolved.  Most1

of the more obvious problems have been brought under control.  Today's problems are more subtle. 2

They involve complex and uncertain scientific evidence.  They involve difficult societal value judgments3

and tradeoffs.3  To address such problems environmental decision makers must have access to deep4

technical and scientific resources, and the support of strong decision-science and policy analytic skills5

informed by social and natural science as well as engineering. 6

7

It has become popular to talk of "science-based" environmental decision making.  While all8

good environmental decisions must be based in a careful consideration of the relevant science, science9

alone is not sufficient.  Equally important are value judgments.  Science rarely provides answers that are10

as precise as decision makers would like.  Even in an ideal world, where science could precisely11

describe all health and environmental damages in detail and accurately predict the costs and12

consequences of all proposed control actions, important value judgments would be required to choose13

the best level and pattern of environmental protection.  In the real world, scientific understanding about14

important environmental issues is almost always incomplete.  Thus, environmental decision-makers must15

also decide how to make decisions in the face of uncertainty.  There is typically uncertainty both about16

the nature and extent of the damages and about the costs and consequences of proposed control17

actions.  Again, deciding how to proceed, in the face of uncertainty, requires a value judgment.18

19

The fundamental appeal of stakeholder-based decision processes lies in this necessity to make20

value judgments, informed by available scientific evidence.  When and if representatives of the all21

relevant and interested parties, including the general public, can be brought together to collectively and22

openly clarify areas of agreement and disagreement, understand and apply the relevant science, and23

perhaps even reach consensus on how best to deal with an environmental problem, the result should be24

a decision that is both scientifically and socially sound.425

26

2.3  What is a "High Quality Science-Based Environmental Decision?”27

28

What are the properties of a "high-quality science-based environmental decision?”  As noted29
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above, it is rare that science is as complete as environmental decision makers would like.  Nor is1

complete scientific understanding necessary for high-quality decision making.  As the agency charged2

with protecting the nation's environmental health and welfare, EPA cannot afford to wait for complete3

understanding before acting.  When there is a plausible prospect that damage is occurring, or could4

occur, it is appropriate for EPA to take protective action.5

6

Thus, by "high quality science-based environmental decisions" we mean decisions that:7

a) are based on a careful and complete review and critical evaluation5 of the available8

scientific evidence,9

b) are based on an analysis of that evidence according to well-established methods and10

practice in decision and policy science,11

c) combine the resulting scientific understanding and insights with an appropriate set of12

value judgments that reflect public preferences and EPA's obligation to protect13

environmental health and welfare.14

15

2.4  What Is a "Stakeholder?”16

17

In conducting this study, the SAB found that the term "stakeholder" has now been stretched to18

include almost any group imaginable.  19

 20

However, most dictionaries contain just a single definition for the term "stakeholder," a21

definition which does not include contemporary usage.  A stakeholder is defined as:22

23

n. one who holds money, etc. bet by others and pays it to the winner.24

25

While this definition does not capture contemporary usage, it is subtly symbolic.  Clearly, the26

stakeholder of the traditional dictionary definition should hold the interests of others in trust and be27

counted on to serve those interests in a fair and expeditious manner, on the basis of an objective28

assessment of the state of the world.  By this definition, the EPA is US society's stakeholder for29
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environmental protection!1

2

 The just-released EPA Agency-wide 2000 Public Involvement Policy6 differentiates between3

"the public" by which they mean any member of the general public, "stakeholders" by which they mean4

that subset of people and groups "who have a strong interest in the Agency's work and policies" and5

"affected parties,” by which they mean "individuals and groups who will be impacted by EPA policies6

or decisions.”  7

8

The NRC report Understanding Risk7 views stakeholders as including both "interested" as9

well as "affected" parties, and does not put the same weight on strong interest.  We prefer this broader10

definition and will use it in this report because it is our belief that members of the general public – who11

may not be directly affected by, but as citizens certainly have, or with time and attention could develop,12

an interest in environmental decisions - should be included in any general consideration of stakeholder13

processes.14

15

 Stakeholder processes can be classified and used in several ways.  At our March 200016

workshop, presenter Dr. Juliana Birkhoff, of the environmental dispute resolution firm RESOLVE Inc., 17

noted that stakeholder processes may be used to:18

a) define or frame a problem; 19

b) provide feedback to better inform decision makers about proposed alternative courses20

of action; 21

c) develop a range of options and/or criteria for good decision making; or22

d) actually make decisions.23

24

Despite the fact that the term "stakeholder" is used to refer to almost anyone, in our review we25

choose to focus primarily on processes that involve non-expert and semi-expert citizen groups,26

environmental non-governmental organizations (NGOs), and corporations and other private parties with27

economic or other interests in the decisions being made.  It turned out to be rather difficult to find28

examples of processes which involved representatives of the general public.8  This fact may reflect a29
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problem with the design of many current processes.9  The participants in many of the cases that were1

first suggested as examples of stakeholder decision processes involve representatives from various2

insider and expert communities.  However, with some effort a wide range of examples was found,3

including a number which involved significant participation by members of the general public.4

3.  FINDINGS AND RECOMMENDATIONS5

6

7

In our workshops, and our reading of the literature, we examined stakeholder processes that8

encompassed both our broad definition, of "interested and affected parties" as well as the narrower9

definition of "affected parties.”  Except where noted, the findings and recommendations which follow10

apply to both.  11

12

In writing this report, we have chosen to focus on the bottom line, placing most supporting13

references and examples in endnotes so as to keep the report brief and easy to read.  Additional14

supporting detail can also be found in the Appendices.15

16

3.1  An Adequate Treatment of Science is Possible17

18

Among the specific cases we examined, we saw a number of examples of stakeholder19

processes which have done a good job of reviewing and using relevant science in their deliberations.10 20

All of these examples had three things in common:21

a) high quality staff available to summarize and interpret the science;1122

b) a process which gave stakeholders the time and support needed to iteratively refine and23

reshape the scientific questions that staff were asked to address12 and develop new24

questions as participants' understanding of the issues evolved;13 25

c) substantial resources to support the review of relevant scientific evidence and the26

development of summary scientific materials in a form that was intelligible to the27

stakeholders.  28

29
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Unfortunately, these three conditions were not present in many of the stakeholder processes we1

reviewed.142

3

Finding 1: An adequate treatment of science is possible in stakeholder4

processes, but typically only if substantial financial resources, adequate5

time, and high quality staff are available from the outset to allow the6

necessary deliberation and provide the necessary support on an7

iterative basis through ongoing interaction with the stakeholders. 8

Absent such resources, stakeholder decision processes frequently do9

not do an adequate job of addressing and dealing with relevant science.10

11

Adequate time is important both to allow stakeholders to fully understand the science and its12

implications, and to engage in a meaningful deliberative process with other participants.13

14

By "high quality staff" we mean staff who combine good technical understanding and analytical15

skills with an understanding of the broader decision context, good communication skills, and an ability16

to flexibly respond to, and support, the needs of the stakeholders.17

18

In fairness, we should note that more traditional decision processes also sometimes fail to do an19

adequate job of addressing and dealing with relevant science.  In this context, Beierle15 appropriately20

asks: with what standard of decision making should we be comparing stakeholder processes?   He21

notes that studies of agency decision-making suggest that the status quo to which stakeholder processes22

are an alternative often also falls well short of the ideal of "expert-led scientific decision making."  While23

this observation has a "second-best" appeal, we take little comfort from it because the SAB is charged24

with "making a positive difference in the production and use of science in the Agency," independent of25

the decision process employed.26

27

3.2  Mechanisms for Technical Support28

29
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In a number of the most successful examples we reviewed, the set of stakeholders shared a1

common pool of supporting staff - as opposed to each being given resources to go off and commission2

their own separate experts.  This approach appeared to have three advantages: it minimized the risk3

that deliberations would deteriorate into dueling experts; it built a sense of shared problem4

understanding; and it tended to focus the group on the necessary value choices, making it harder to hide5

behind the science.6

7

Finding 2: It is often better to support a stakeholder process with a8

single balanced team of expert staff rather than give each stakeholder9

group a budget to go out and retain their own experts.10

11

The issue of control is obviously important when the same staff is to be used by all participants,12

particularly because different participants often come to the proceedings with vastly different resources. 13

In the best examples we saw, the group was able to collectively agree on what questions they wanted14

staff to address.  Often those questions changed as the process proceeded and participants'15

understanding evolved.  When the Agency is providing technical support, it is important to avoid the16

temptation to shape the proceedings by controlling the content of the technical support.17

18

While there is good evidence that a shared staff and shared resources can be very beneficial in19

many stakeholder settings, the literature is not sufficiently clear to support the conclusion that this is20

always the best procedure.  For example, there may be situations in which a topic has become so highly21

polarized that stakeholders cannot collaborate effectively.  The Agency might still find it useful to22

arrange separate technical support for different stakeholders, and then seek input from each.23

24

Respondents in an Environmental Law Institute interview-based study expressed mixed views25

on this topic.16  Many were probably most familiar with adversarial processes.  It is not clear whether26

those who strongly supported expanded use of technical assistance grants to individual organizations27

had experience with processes which provide common technical assistance to all participating28

stakeholders.  Similarly mixed views are reported in interview results in a study by Suzanton29
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Associates.17  In both these cases, what is reported are opinions, not actual experimental findings, that1

compare different procedures for providing technical support.2

3

3.3  The Need for Participant "Buy-In"4

5

Our workshops identified examples in which difficulties arose because some of the participants6

came to the process with strong preconceptions about the nature of the problem.  When a review of the7

science began to suggest that the problem should be reframed, difficulties arose, and in at least one8

case, key stakeholders walked out.  Whether the problem being addressed is simple or complex,9

achieving "buy-in" by all participants is critically important.18  If stakeholder decision processes are to10

be based in science, that "buy-in" must include a commitment by all participants to explore all relevant11

evidence, and a willingness to reframe the problem if the science leads in unanticipated directions.12

13

Situations can also arise in which it is to the advantage of some (or all) stakeholders to14

selectively ignore parts of the science, or to withhold information germane to the problem.  The Agency15

itself is not immune to these impulses.  In such situations, it is important that the process include some16

party with a strong commitment to honoring the full range of scientific evidence.1917

18

Finding 3: If stakeholder processes are to result in environmental19

decisions that are adequately based in science, participants in those20

processes must share a commitment to explore the implications of all21

relevant science, and a willingness to reframe the problems they22

address when scientific evidence leads in unanticipated directions.23

24

3.4  Stakeholder Processes Are Not a Solution to all Environmental Problems25

26

As we noted in our discussion of definitions, stakeholder processes can be used to achieve a27

number of objectives: a) to define or frame a problem; b) to obtain feedback in order to better inform28

decision makers about proposed alternative courses of action; c) to develop and elaborate a range of29
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options and/or criteria for good decision making which a decision maker might use; or d) to actually1

make decisions.2

3

The use of stakeholder processes to serve the first three of these objectives poses relatively few4

problems, since all parties understand that legally authorized regulatory decision makers retain full5

responsibility for all decisions, and will use the results of the stakeholder involvement as just one of a6

number of inputs to inform their decisions.7

8

However, many stakeholders, such as national environmental NGOs and local community9

groups, have very limited personnel available to participate in stakeholder processes.  They simply do10

not have enough personnel or other resources to support serious participation in more than a modest11

number of stakeholder processes at any one time.20 12

13

Finding 4:  While stakeholder processes can appropriately be used as14

a vehicle for framing issues and clarifying and informing decisions to be15

made by EPA and other regulatory decision makers in a wide variety of16

settings, they should be used judiciously and with sensitivity to the fact17

that they can impose substantial burdens on NGOs and local18

community groups.19

20

Studies of public participation have emphasized the importance of developing a climate of21

cooperation among participants, so that they are willing to consider alternative values and viewpoints22

and the possibility of surrendering a portion of their individual autonomy for the collective good.  In their23

comparative evaluation of eight models for environmental discourse drawn from experience in Europe24

and the United States, Renn, Webler, and Wiedemann21 propose that efforts to increase participation25

be coupled with structural incentives to foster and promote communitarian values.  Such approaches,26

they argue, are likely to be seen as more legitimate when problems are largely technical, impacts27

uncertain and complex, and values in competition.  Similarly, the National Research Council Report,28

Understanding Risk, in arguing for public participation as a form of broadly-based deliberation, saw a29
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potential for enhanced decision making by improving problem formulation, increasing shared1

knowledge, clarifying views, and increasing acceptability of decisions.2

3

State agencies and the EPA often face many more mandates than they have resources to4

adequately address.  In such situations it can be tempting to deal with the problem by handing it to a5

stakeholder group without providing significant resources.  However, at least in the short run, good6

stakeholder decision making is typically more not less resource intensive than conventional methods. 7

When agencies face more mandates than they have resources to cover, they should discuss the problem8

publicly and frankly, and seek redress - either in the form of more resources, or in the form of more9

realistic mandates.  Handing such problems off to stakeholders will not in general lead to decisions10

based on a full and careful consideration of all relevant science, and actually can compromise principles11

of democratic procedure.12

13

When environmental decisions require tough and unpopular choices, regulatory agencies may14

also be tempted to hand the problem to a stakeholder process.  While strictly speaking the Agency or15

other regulatory authority may always retain ultimate legal responsibility, there are a number of cases in16

which stakeholder processes have been used to actually make decisions.  Such cases require great17

care.22 18

19

Finding 5:  Using stakeholder process to make decisions – as opposed20

to using them as a source of input to decisions made by regulators –21

should be undertaken with great care.  If it is to be done at all, they can22

appropriately be applied to only a modest subset of environmental23

regulatory decisions in which:24

a) adequate staff, generous financial resources, and sufficient time are25

available to provide expert support on an iterative basis.26

b) parties are willing to adapt their thinking and the problem27

formulation to the scientific evidence as it becomes understood.28

c) the problem being addressed involves a small number of well29
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identified affected parties who can all be made party to the1

decision process2

d) a vehicle is provided for obtaining input from other interested3

but unaffected parties, including members of the general public,4

and5

e) the legally authorized regulatory entity, such as EPA or a state6

or local agency, explicitly retains a right to review, and if7

necessary, modify or reject the decision.8

9

There is one further issue that requires clarification, if and when stakeholder processes are to be10

used for decision making.  It is clear, both from the literature, and from the personal experience of many11

SAB members, that environmental conflicts often masquerade as arguments about science (i.e., about12

facts) when they are in actuality arguments about values.23  This is not surprising, given the relatively13

privileged position that we give to science in environmental decision making and the difficulty that many14

have in negotiating on issues of value.15

16

As scientists, the initial instinct of most SAB members is to call for a sharp distinction between17

issues of fact and issues of value, as suggested in the so-called “Red Book” on risk.24  However, while18

it is important that environmental decision makers be clear about this distinction, we understand that19

practical political reality sometimes dictates a bit of public ambiguity and that assessing risks is not20

value-free. 21

22

How explicit decision makers can be is partly a function of evolving public understanding and23

accepted practice.  For example, thirty years ago, most regulatory decision-makers were extremely24

reluctant to talk publicly about the fact that their decisions implied an implicit investment rate for life25

saving.25  Today many agencies, such as National Highway Traffic Safety Administration and Federal26

Aviation Administration publish a target number and require that proposed regulations be evaluated27

against this target.28

29
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It can sometimes also be awkward, or even counterproductive, for parties in a negotiation to be1

too explicit about their values and objectives.  While they should be clear in their own mind about2

fact/value distinctions, there is evidence in the literature on negotiation26 that when different parties to a3

conflict have different, and multi-dimensional, objectives, progress toward a negotiated compromise4

may sometimes best be served by not being overly explicit about who is gaining, or giving up, what.5

6

These observations impose an additional limitation on when stakeholder processes can7

appropriately be used for environmental decision making:8

9

Finding 6:  If and when a stakeholder process is to be used as the vehicle for10

decision making, great care must be taken to assure that all relevant interests are11

represented in a full and balanced manner.  Only then can modest ambiguities involving12

fact-value tradeoffs be allowed to persist without risking serious errors in outcome. 13

Most environmental decisions cannot properly be framed as a negotiation among a14

modest number of well-identified stakeholders.15

16

In summary, then, pressures to inappropriately expand the use of stakeholder methods should17

be resisted since over use holds the potential to yield decisions that are not well founded in relevant18

science and to place great burdens on NGO and community groups.  Overuse could give the technique19

a bad name and undermine its use in those settings in which it can be very valuable.2720

21

22

3.5  Involving the General Public23

24

During the course of our review, we found relatively few examples of stakeholder processes25

which involved members of the general public.  However, in as much as EPA's mission is to serve the26

broad public interest, and the greatest value of stakeholder processes is as a source of advice to27

decisions made by regulators, we believe that Agency decision makers could find it very useful if they28

developed and used processes in which "jury-like" groups of representative members of the general29
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public were asked to become knowledgeable about, and provide advice to the Agency on important1

environmental decisions.  We use the phrase "jury-like" as a short hand to refer to representative2

groups citizens chosen through some appropriate random process, who are given the time and3

resources to understand and offer informed advice on an important regulatory issue.284

5

Finding 7: The EPA should explore the development and use of randomly selected6

(i.e., jury-like) groups of members of the general public as a vehicle to obtain advice7

and insight about public views to assist the Agency in  environmental decision making in8

the public interest.9
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4.  AGENCY ACTIONS1

On the basis of the preceding, we believe that the Administrator would be well advised to take2

two actions:3

4

Recommendation 1: Develop brief guidance to the Agency on the appropriate use of5

stakeholder processes. When a unit within EPA proposes to use stakeholder processes6

it should be asked to: a) justify the decision in a fashion that addresses the seven7

findings of this report together with any other concerns the Agency considers8

appropriate; b) base the proposed methods on a careful reading of available literature;9

c) propose a specific strategy for evaluation, beginning early in the process so as to10

capture baseline data and using evaluation to identify and improve participation11

programs during their implementation.2912

13

The recent literature contains a number of very useful anecdotal guidelines and strategies to14

effectively develop and use scientific knowledge in stakeholder processes.  In the short term, persons15

running stakeholder processes would be well advised to read these insights and draw upon them16

carefully in designing and conducting their process.  In order to facilitate this, Appendix C, D, and E17

reproduce three recent studies, which, taken together, do an excellent job of summarizing the current18

state of knowledge.19

20

However, while intuition and skill will certainly always be part of the operation of an effective21

stakeholder process, many important issues can be framed as researchable questions.  This leads to our22

second recommendation:23

24

Recommendation 2: Direct the Office of Research and Development, in collaboration25

with the Program in Decision, Risk and Management Science at the National Science26

Foundation, to undertake an extramural program of experimental studies, at a level of27

$3 to $5-million over the next five years, that is designed to build upon existing literature28

and systematically address the following questions:29
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a) What are good strategies for developing and summarizing available scientific1

knowledge for use by non-technical and semi-technical participants in2

stakeholder processes?3

b) What are good strategies for introducing available scientific knowledge and4

assuring that it is adequately used in stakeholder processes involving5

non-technical and semi-technical participants?6

c) How can "representative" members of the general public (as opposed to those7

with special interests and expertise) be selected?  When they are used in8

processes that also include interested parties, how can they be helped to retain9

their "representative" status as the process proceeds?10

d) How can stakeholder groups be assisted in understanding and dealing with the11

limits to scientific knowledge and with scientific uncertainty?12

e) What methods can best be used to evaluate the performance of stakeholder13

processes both during and after their operation?14

15

We proposed that the research be done collaboratively with National Science Foundation16

Decision Risk and Management Science program because EPA lacks the necessary social science17

research skills to develop and perform such work on its own.  We recommend an extramural program18

because there are a number of excellent applied social science research groups across the country and19

elsewhere which are well qualified to undertake such work.  We recommend a funding level of $3 to20

$5-million over five years because it will require a minimum of $1 to $1.5-million for any one group to21

develop and perform the necessary experimental studies, and it will be important to have more than one22

group addressing several of these questions in order to have the benefits of multiple perspectives and23

approaches.24

25
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